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Principles of Design of Map Style Sign
Displaying Detour.

The map style sign was useful especially for the visitors who do not know the place
and seek indirect routes in an emergency. But this type of sign, comparing to the
verbal information signs, can contain too much information elements in the board, so
that, not to impair the visibility, it should be carefully designed considering human
cognitive properties. Our previous studies revealed that the detour should be
emphasized in the map style sign. Thus, we examined the presentation style of the
detour, also testing other components like the jam-up area, closure, letter size and so
on. Overall visibility of the sign and comprehensibility of the detour were measured.
The map style signs were individually presented in the CRT display controlling the
computer and the viewing distance from the participants were about 3.9 m.
Experiment 1 revealed a discrepancy between the result of overall visibility and that
of comprehensibility of the detour. We decided make a priority the detour for its
animation area and for the color combination between background and the moving
elements; the detour should be entirely animated and the background should be
green with black moving elements. The overall visibility was reflected in the road
width, 80 mm. Results of the Experiment 1 also suggested that smooth and seamless
animation of detour was preferred, then Experiment 2 examined the detail animation
style of the detour and other components. As a result, the detour animated in
gradation was preferred and the suggestion from the Experiment 1 was confirmed.
On the other hand, the jam-up area needed not any motion, including the blinking;
information about the current situation is less important than information for the future
behavior of drivers, that is, the detour. The closure symbol should be blinking,
because this was a small cross. The road ends should be represented without any
decorative modification and the current location should not be presented in words
but a symbol, a triangle on the center-bottom of the map. To blazon the detour, all
other components should be quiet; the Experiment 2 revealed concrete style of these
components. Follow-up experiment was also conducted to get some indexes of
animation speed or blinking interval, and so on. It was interesting that the preferred
size of letters, route marks, and pictograms was smaller than the current legal size in
Japan. The present study presented the readily available guideline of design of the
map style sign.
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Principles of design of map style sign displaying detour

Abstract. For design index of the map style sign to provide variable road
information, experiments were conducted to measure comprehensibility of the
sign, and so on. The design point was that the detour was animated and driver’s
cognition was considered. As a result, the desirable presentation style of the
detour was gradation animation, and, in this connection, the jam-up area should
not be animated. The recommended size of letters, route marks, and pictograms
was smaller than the current legal size in Japan. The readily available guideline
of design of the map style sign was presented.

1. Introduction
There are mainly two types of traffic information provision, text signs and
graphic ones. Some psychological researches focused on this topic. Although
Halpern (1984) reported that elderly subjects verbally responded more slowly to
symbolic signs, recent researches tended to concern the recognition of graphical
signs. Lambert and Fleury (1994) examined the relation between sign
recognition and driver’s cognitive style and found that visual backgrounds and
spatial frequency of pictographs affected the recognition times. Kline, Ghali, and
Kline (1990) investigated the effectiveness of text and symbolic signs for
observers of all ages under day and dusk. They found no age differences but the
advantage of symbolic signs, especially under the dusk condition. To that end,
Kline and Fuchs (1994) confirmed the superiority of the symbolic signs and
effectiveness of a modification to cut higher spatial frequencies.
Huska-Chiroussel and Magalhaes (2002) compared effects of two types of
the provision of spatial information, using photographs or symbolic icons.
Considering the representative importance of landmarks for the people
unfamiliar with a location, they hypothesized that the photograph of landmarks in
cross-points helped the recognition and the memorization of the route. Their
hypothesis was not fully verified, but it was suggested that the shot angle of
photograph was crucial as the landmark in the route guidance for drivers.

The present study examined the map style sign to provide traffic information.
This sign system does not provide fixed information but can vary it according to
the situation. As psychological studies
revealed,

some

graphical

information

provision has more effective than verbal
information.

Huska-Chiroussel

and

Magalhaes (2002) aimed the guidance
system that provides a representation
analogous to the real road scene and
developed photographic information system.
We propose another type of graphical
system of the traffic information provision.
The map style sign would be helpful for
the drivers who are unfamiliar with place,
however,

there

are

some

intrinsic

Figure 1 A sample of the map style
sign we investigated.

problems. The map can contain many elements to provide extra information and
to impair the visibility. This study investigated, for realization of the map style
sign, how to compose the elements contained in the map in consideration of
human cognition. Design principle of the map style sign to provide variable
information would be obtained.
2. Previous studies
Our researches (for example, Kiritani, Naito, Uchida, Akashi, Sugiyama,
Watanabe, and Ono, in press; Akashi, 2003) are summarized as follows.
The map style sign we proposed was shown in Figure 1. There were main
roads, minor roads, closure point, jam-up area, detour, place names, route
numbers and pictograms. All of them were to be examined to get higher visibility.
The obtained current design index was shown in the Table 1.
As basic requirement of the map, the size was 2560 mm by 2400 mm with
text presentation space, surrounded by brown edges (Muncell value 10R3/2), in
total 2760 mm by 2920 mm. The size was determined by the efficiency of
materials handling by a track in one trip.

We have also examined which information drivers acquire. A questionnaire
and the partial order scalogram analysis (POSA) revealed that there were two
types of drivers, that each type of drivers could be divided into two cases, and
that the important elements differed among four cases (Table 2). In any case, the
detour was the most important information. Detailed map and verbal information
played a supplementary role as occasion demands.
Table 1. The design index determined by previous studies.
Shape
Deformation
Assignment of LED
Whole length
Main roads
Edging
White edge
Width of the edging
100 mm
Display in normal mode LED off
Shape
Deformation
Minor roads
Printed color
Gray
Width
200 mm
Detour
Color
Yellow-green
Jam-up area
Color and style
Orange LED
Place name
Number
Up to 5
Color
Blue
background and white
Pictograms
figure with white edging
Present location display Display
Printed
Color
Dark gray
Backgrounds
Color of waterfront
Chromatic colors
Contents
Information
about
the
Textual information
closure
Table 2 Four cases of information acquisition
Case Driver type Needed information
1
Visitor
Place name
2
Visitor
Route number
3
Regular
Any information
4
Regular
Road shape
3. Experiment 1
As it was confirmed that presentation of the detour was, we planned
animated presentation of the detour for emphasis.
3.1. Method
3.1.1 Subjects
Thirty-three holders of a driver's license participated.
3.1.2. Apparatus and stimuli

The stimulus that approximately measured 230 mm in width and 208 mm in
height was presented in 17-inch display (MISTUBISHI, Diamondtron Flat
RDF17X, 1024 dots by 768 dots, 60Hz). The base was a map representing
about 10-square-km patch of an area in Japan.
The factors examined were as follows.

Figure 2 Examples of 3 cases of animation place
(1) Shape of cell (square, triangle, and V-shape)
(2) Number of cells (3, 5, and 7)
(3) Type of gradation (none, gradation in each cell, and gradation in units
consisted by cells)
(4) Animated place (see Figure 2)
There were 3 cases; a) animated units simultaneously appeared in all
cross-points in the detour; b) animated units appeared in cross-points in
sequence from the bottom; c) animated units appeared all over the detour.
(5) Background color (green background with black cells, black background with
green cells, and transparent yellow-green background with yellow-green cells)
(6) Width of roads (60 mm, 80 mm and 100 mm)

These factors and levels were allocated in the orthogonal array and, in total,
27 stimuli were made.
3.1.3. Procedure
Each stimulus was presented in randomized order for 5 seconds. There was
no restriction of time for the evaluation. The viewing distance was about 3.9 m.
The subject evaluated the stimulus about two variables, overall visibility of the
map and comprehensibility of the detour, using 5-point scale.
3.2. Results
Six-way ANOVAs were conducted for each variable and the significant
factors were shown in Table 3.
Table 3 Results of ANOVAs about experiment 1.
Variables

Overall visibility

Comprehensibility
of the detour

Factors

F and p

Background
colors

F2,860=12.83,
p<.01

Width of
roads
Shape of
cells
Animated
place
Background
colors
Animated
place
Width of
roads
Number of
cells
Shape
of
cells
Type
of
gradation

F2,860=11.25,
p<.01
F2,860=6.28,
p<.01
F2,860=, p<.05
F2,860=126.95,
p<.01
F2,860=88.74,
p<.01
F2,860=7.53,
p<.01
F2,860=7.39,
p<.01
F2,860=3.44,
p<.05
F2,860=3.39,
p<.05

The most evaluated
level
Transparent
yellow-green
background with
yellow-green cells
80 mm
V-shaped
Simultaneously in the
cross-point
Green background with
black cells
Overall the detour
100 mm
7 or 5
V-shape
No gradation

3.3. Discussion
Some of factors got different results according to the variables. We end with
a compromise as follows, considering the variance ratio of ANOVAs.
The shape of cells was the V-shape without gradation and the number of cells
was 7, for better map style sign. Although better animation place depends on the

points of view, we decided that animated units appeared all over the detour in
consideration of the visibility of the detour. Although better background color is
also different from the views, the visibility of the detour was regarded as more
important, which required the transparent yellow-green background with
yellow-green cells. Overall visibility should be considered and reflected in the
width of roads, that is, 80 mm.
The higher variance ratio of the factor of the background colors and that of
the animation place in the visibility of the detour suggests that the entire detour
should be animated to represent seamless movement. The cell should have
directional characteristics without particular distinction not to interfere in the
perception of the whole apparent movement in detour; small number of cells
seems to segmentalize the movement, so that we decided its number as 7. The
requested animation was overall smooth movement in the detour.
4. Experiment 2
The style of animation of the detour was examined in more details in
consideration of the representation of the closure or jam-up, and so on.
4.1. Method
4.1.1. Subjects
Forty-three holders of a driver's license participated.
4.1.2. Apparatus and stimuli
The basic condition was same as in the experiment 1. The factors examined
were as follows.
(1) Representation of the detour (see Figure 3)
There were 4 cases; a) arrows alternatively appeared and disappeared in the
detour; b) the arrows remained but the detour per se blinks on and off; c) the
units seemed to run in the detour like in the experiment 1; d) the detour was
animated in gradation style.

Figure 3 Examples of 4 levels of the representation of the detour
(2) Representation of jam-up
For the blinked arrow condition and the detour blinking condition, there were
2 levels, always-on or blinking. For the
unit

animation

condition

and

the

gradation condition, there were 3
levels,

always-on,

blinking,

and

gradation.
(3) Representation of closure (lighting
cross and blinking cross)

Figure 4 Examples of the shape of road ends

(4) Shape of road ends (straight and
arrows; see Figure 4)
(5)

Names

of

places

before

destinations (with names and without
names; see Figure 5)
(6) Name of the present location (with
names and without names)
These factors and levels were
allocated in the orthogonal array
and, in total, 16 stimuli were made.

Figure 5 Examples of the names of places
before destination

4.1.3. Procedure
Fundamental procedure was same as in the experiment 1, except for

variables: overall visibility of the map, comprehensibility of the detour,
comprehensibility of closure or jam-up area, and recognition of the detour, the
closure and the jam-up area.
4.2. Results
Six-way ANOVAs conducted for each variable. Valid response differed
among them, thus the degrees of freedom were not constant. The factors
revealed as significant were presented in Table 4.
Table 4 Results of ANOVAs about experiment 2.
Variables

Factors

Shape of road
ends
Representation of
Overall visibility
the detour
Name of the
present location
Representation of
Comprehensibility of the the detour
detour
Representation of
the closure
Shape of road
ends
Comprehensibility of
Representation of
closure or jam-up area
the detour
Representation of
the jam-up
Representation of
the detour
of road
Recognition of the detour, Shape
ends
the closure and the jam-up
Representation of
area
the jam-up
Representation of
the closure

F and p
F1,512=16.65,
p<.01
F3,512, p<.01
F1,512=4.23,
p<.05
F3,632=72.96,
p<.01
F1,632=8.14,
p<.01
F1,557=35.16,
p<.01
F3,557=14.62,
p<.01
F2,557=3.22,
p<.05
F3,632=25.78,
p<.01
F1,632=17.08,
p<.01
F2,632=6.85,
p<.01
F1,632=4.87,
p<.01

The most
evaluated
level
Straight
Gradation
Without
name
Gradation
Blinking
Straight
Gradation
Always-on
Gradation
Straight
Always-on
Blinking

4.3. Discussion
As a result, the preferred map style sign had the detour animated in
gradation, lighting jam-up area and the blinking cross as closure point. As for the
representation of the detour, gradation animation was highly evaluated in all of
variables. This coincides with the results of the experiment 1, where the global
movement by indistinctive cells was preferred. The detour should be expressed

to blazon the whole road; the blinking that the current map style sign uses was
not highly rated. On the other hand, the area of jam-up should be on
continuously; the movement was not needed. The motionless presentation will
not attract the attention of drivers. The previous study of POSA revealed that the
drivers wanted information about what they should do (detour information), in
preference to information about what's happening now (information about traffic
jam or closure). Thus, the results of the presentation style of the detour and of
the jam-up coincide with the driver’s preference. As for the closure point, it
should be blinking. The cross was not a big element in the map so that the
blinking style was preferred for the proper provision of information.
The shape of the end of roads should be straight; arrow ends were not very
well accepted. They commented, after the experiment, that arrow ends brought
impression of confusing. The name of place before the destination was not an
insignificant factor in ANOVAs of each variable. Referring the results of the
previous study about the number of place names, the presentation of place
should be considered from the number, above all things. The name of the
present location was not needed. Perhaps, the subjects sufficiently understood it
from the presence of a triangle. Or, the position of central-below usually
indicates the present location in the current signs, thus, the subjects recognized
represented current their position in the map. This is needed to examine.
5. Follow-up experiments
To determine the details of elements like velocity of animation, follow-up
experiment was conducted. Due to limitation of space, we would do simplified
reports.
Three animation velocities, 40 cm/s, 50 cm/s, and 60 cm/s, were examined,
and the most evaluated velocity was 50 cm/s. This was the middle level speed
used in this experiment. Thus, if the subjects judged the visibility according to the
relativeness of the velocity, it may be the moderateness of speed that counts,
rather than the absolute velocity.
As for the interval of the blinking of the closure point, 3 values, 300 ms, 500
ms, and 800 ms, were examined, and the most preferred one was 500 ms.
However, we can make the same argument for this value as in the previous

paragraph, because 500 ms was the middle level used in this experiment.
Moreover, the presentation duration of the stimulus was 5 minutes, so that the
subjects could see 5 times of on-off cycle. It is possible that the repetition
number of presentation may be more important factor.
Testing 3 sizes of place names (240 mm, 270 mm, and 300 mm), we found
that the best size was 240 mm. The pictogram’s size was also determined in 240
mm.
As for the size of route marks, for easy recognition of route marks, they
should be 270 mm in size, but for the cognition of pictograms, not to interfere,
the size of route marks should be 240 mm. Considering the results of the
previous research of POSA, we accorded the cognition of route marks priority
over that of pictograms and decided the size of route marks as 270 mm. As for
their layout, the subject highly evaluated the route marks near to cross-points.
The size of the present location symbol had an influence only on its
comprehensibility, whose evaluated size was 300 by 150 mm.
As for the legal size of these elements of the sign in Japan, the letter size
should be square 300 mm on a side, under 70 km/h of the design speed; the
pictograms should be less than 1.7 times of the letter size; the size of route
numbers should be 1.35 times as large again as the letter size. Thus, the size
preferred in this research was smaller than the legal size. However larger
elements may be easily seen, it is not clear whether larger elements are more
recognizable or not; each large part is distinguishable, but the Gestalt is not
always comprehensive. These results will serve as useful reference of lower limit
of the element size.
The best position of textual information was on the top of the sign.
6. Conclusion
The index of the map style sign is shown in Table 5. An example sign is
presented in Figure 6. The presentation of the detour was very important and the
desirable presentation style was the animation where the yellow-green detour
gradually changed its lightness. Recommended velocity of the animation was 50
cm/s, but it needs to be examined in the actual equipment in the further study.
Combined with the design index presented in Table 1, a guideline of the map

style sign providing variable road information was decided. The details of style of
elements, like size and color, were clearly determined to immediately make the
map style sign.

Figure 6 An example of the map style
sign designed according to our guideline

Table 5 The design index obtained from the present study.
Main roads
Width
80 mm
Display
Animation
in gradation
Detour
Animation velocity 50 cm/s
Size
270 mm
Route number
Position
Near to cross-points
Display
Blinking of red cross
Closure
Interval of blinking 500 ms
Jam-up
Display
Red LED always-on
Pictograms
Size
240 mm
Place
name
None
Present location display
Size
300 mm by 150 mm (triangle)
Textual information
Position
At the top of the sign
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